, frog myelinated nerve (MUELLER, 1958; STAMPFLI, 1958; OOYAMA and WRIGHT, 1962) , Onchidium neuron soma (HAGIWARA et al., 1961) , and crayfish axon (TOMITA et al., 1966) ; in external normal K or low K saline, with lobster muscle (REUBEN et al ., 1961) , crayfish neuron soma (HAYASHI, 1969) , crayfish muscle (LEHOUELLEUR , 1978) , Ascaris muscle (DEL CASTILLO and MORALES , 1967) , Noctiluca (ECKERT and SIBAOKA, 1968) , Paramecium (SATOW and KUNG , 1977) , and mouse fibroblast (OKADA et al., 1977) . The hyperpolarizing responses could be divided into three groups according to the electrogenesis of peak formation . The first group was considered to form a peak mainly as a result of an increase in membrane resistance to a constant inward current (e.g., REUBEN et al., 1961) . The second was a group whose peak was generated by a change in the electromotive force of the membrane (e .g., DEL CASTILLO and MORALES , 1967) . The third was an intermediate group in which both mechanisms were involved in peak formation (e .g., TASAKI, 1959) . HAYASHI (1969) observed hyperpolarizing responses in the somata of median giant fibers or large motoneurons in abdominal ganglia of crayfish. The responses consisted of a peak followed by a plateau , in normal saline. He considered that an inactivation process was involved in the formation of the peak , and an activation process in that of the plateau. One of the features of the median giant fiber soma is that the soma membrane never generates ordinary Na spikes . The present investigation was done to clarify the mechanism of the hyperpolarizing response by using an equivalent circuit consisting of a parallel arrangement of two branches, one being a membrane capacitance (C m) and the other an effective membrane resistance (Rm) and an effective electromotive force (EMF) in series . Preliminary accounts of this work have been published (ARITA and HAYASHI ,1980 ) . 
MATERIALS AND METHODS
In the second case , The above differences were used as criteria for classification into N -and G-type responses in current clamp experiments . The numbers of N-type, G-type , and i ntermediate-type responses among examined cells were 20 (47 .6 %), 18 (42 .9 %), and 4 (9.5 %) , respectively.
I-V curves of the cells under current clamp are shown in Fig . 2 . Two I -V curves at different phases are drawn i n the same figure: one is an I-V curve for the peak (open circles) , and the other is the curve for the end of a current pulse (closed circles: resting state or plateau). The resting I-V curve corresponds to the response without a peak , and the plateau I-V curve to the response with a peak. Resting I-V curve shows outward rectification , while peak and plateau I -V curves show inward rectification . A sudden shift from the resting IV curve to the peak I-V curve (transient phase) in the N -type response is not observed in the G-type response.
Electrical parameters during hyperpolarizing responses of N -type and Gtype cells are summarized in -25 mV), Im became constant. At a voltage step between -50 and -100 mV, Im decreased gradually. A voltage step over -125 mV brought about a gradual Im decrease (early current) followed by an increase in Im (late current) (Al). Therefore, a distinct dip in the current trace was formed during the voltage pulse. In the voltage step range from -125 to -170 mV, the larger the hyperpolarizing voltage pulse was, the smaller the dip current became. Thus, a current trace for a larger voltage pulse intersected with that for a smaller voltage pulse. The larger the voltage pulse was, the shorter the time to the dip became. The time course of the late current became almost flat for larger voltage pulses (A2). When Vm returned to Vr, the inward tail current always appeared to be accompanied by the late current. The waveform of the tail current for the -310 mV step may be distorted by saturation of the recording system (digital memory).
In a G-type cell (B), the responses to hyperpolarizing voltage pulses were similar to those of the N-type cells, except in two respects. The first was that there was no intersection of current traces in the G-type cell as observed in the N-type cell with increasing voltage pulses. The second was that the time to the dip in the G-type cell was shorter than that in the N-type cell at the same voltage pulse.
I-V curves of the cells under voltage clamp are shown in Fig. 4 
where I0=rheobase, and Q0=constant (Fig. 9B ). This can be described in the form of Weiss' equation. 
where W0= Wp at I0, and ƒ¢Vmax=constant (Fig.  9C) . From Eq. 
